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See how quickly clinical signs of bacterial skin infections
can begin to improve with CONVENIA® (cefovecin sodium).*

“Eleven-month-old Labrador retriever with acute moist = convenia®
dermatitis treated only with CONVENIA 8 mg/kg. " —
ia® ] Antimicrobial For Subcutaneous

"Case included an initial skin cleansing with a
dilute topical antiseptic.

For more information, go to convenia.com
or talk to your Zoetis representative.
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Anesthesia reboot:
Erase these myths
and misconceptions

Veterinary anesthesiologist Dr. Ann Weil provides five
important pointers on anesthetizing cats and dogs.
By Ann Weil, DVM, DACVAA

re you up-to-date on the best anesthetic
Apractices to use in your patients? You
may be holding on to important miscon-
ceptions, including the following:
1. It is true that most opioids can cause hyper-
thermia in cats. A recent study has shown
a strong association of hyperthermia with
hydromorphone, especially when ketamine is
used concurrently.! My solution: Administer a
microdose of medetomidine (1 pg/kg) postop-
eratively in cats that have received hydromor-
phone and ketamine.
2. Misconceptions abound in terms of breed
Pain control “sensitivities” to anesthetic drugs. The only

in cats documented sensitivity is associated with
To hear Dr. Weil greyhounds and barbiturates. Their livers
discuss the ever- cannot process these drugs in the same man-

evolving role of
butorphanol in
treating pain in

ner as other dogs. However, since barbitu-
rates are rarely used anymore, this problem is

cats, scan the QR almost obsolete. 5. Stop using the old-school 10 ml/kg/hr
code below orvisit 3+ Excessive bradycardia from dexmedetomidine anesthetic fluid rate as a guide. The 2013
dvm360.com should be handled by reversing the drug with American Animal Hospital Association and
/CVC1aWeil. atipamezole, not by using an anticholinergic American Association of Feline Practitioners
such as atropine or glycopyrrolate. Partial rever- fluid therapy guidelines advise new initial
sal can be done with a half dose of atipamezole. fluid rates: 5 ml/kg/hr in dogs and 3 ml/kg/hr
4. If you are giving injectable combinations of in cats (see )

anesthetic drugs, keep in mind that hypoxemia

: ; REFERENCE
and hypercapma‘are likely. Thus, be sure to use 1. Posner LP, Gleed RD, Erb HN, et al. Post-anesthetic hy-
an oxygen mask in these patients. perthermia in cats. Vet Anaesth Analg 2007;34(1):40-47.
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WHEN TREATING SKIN INFECTIONS,
VETERINARIANS—AND PET OWNERS—ARE
CHOOSING BEST MEDICINE OVER LOWEST COST

The cost of their pets’ healthcare can be a concern for
clients—and a discussion veterinarians would sometimes
just as soon avoid. This can be the case when treating skin
infections, one of the most common health issues bringing
clients and their pets into the veterinarian’s office.! However,
a new study demonstrates that clients, including owners of
dogs up to 135 pounds, may be less concerned about cost
than practitioners often believe.

Veterinarians are familiar with CONVENIA® (cefovecin
sodium), an injectable antimicrobial indicated to treat
common bacterial skin infections in dogs and cats; however,
they may be reluctant to offer it as a first-line treatment
because of concerns their clients may consider it too costly.
Zoetis recently conducted a study to determine if, in fact,
cost was a deterrent to treatment with CONVENIA.

“There is a perception dog owners will not accept the

cost of cefovecin sodium compared to less expensive oral
medications requiring repeated administration,” said Andrea
Wright, DVM, MVSc, MBA, associate director, Outcomes
Research in the Companion Animal Division at Zoetis.?

Thirty veterinarians, who are members of Companion Animal
Practices North America (CAPNA™) and are located in 22
different geographical areas of the United States, were asked
to offer CONVENIA as a first treatment for appropriate cases.
The date of examination, dog weight, and owner acceptance
or decline were recorded over two months. The pricing was
consistent across all clinics: owners were charged using the
weight of the dog multiplied by the clinic’s cost of CONVENIA
per Ib, plus a flat margin.

“The most surprising result was that such a high number

of clients, 76.3 percent, accepted treatment with CONVENIA
even though the cost was much greater than oral antibiotics
requiring repeated owner administration,” Dr. Wright said. In

IMPORTANT SAFETY INFORMATION:

People with known hypersensitivity to penicillin or cephalosporins should avoid exposure
to CONVENIA. Do not use in dogs or cats with a history of allergic reactions to penicillins or
cephalosporins. Side effects for both dogs and cats include vomiting, diarrhea, decreased
appetite/anorexia and lethargy. For more information, please see Brief Summary of full

Prescribing Information on page 321.

'Banfield State-of-Pet Health 2014 report.

2Wright A, Russo S, Di Franco B, Amodie D, Gasper S. Convenia Client Acceptance Experience Trial. Data on file, 2013, Zoetis Inc.
*The difference in mean weights between accepted and declined was statistically significant at p<0.0001.

All trademarks are the property of Zoetis Inc., its affiliates and/or its licensors.
©2014 Zoetis Inc. All rights reserved. October 2014. AIF-00196

fact, the cost of one-time treatment ranged from three to 17
times more than the oral alternatives.

Pet owner acceptance of injectable
cefovecin sodium as first line of treatment

Declined
avg. weight*: 23-7°o avg. weight*:
declined 58 44 ib

range: 3-135 Ib range: 10-155 Ib

One Study Participant’s Experience

Todd Rezac, DVM, of Deer Creek Animal Hospital in Littleton,
Colorado, participated in the study and was pleased with
the results: “When given a choice between two weeks of
orally administered medication and one injection at a higher
fee, my clients accepted the injection 100 percent of the
time.” Dr. Rezac noted the response was the same with
owners of big dogs and small ones. “I used CONVENIA on
dogs weighing 100 pounds or more, and none of my clients
refused because of cost.”

Dr. Rezac added, “As clinicians, it is our job to offer the
best medicine and when treating skin disease, in my view,
CONVENIA is the superior product.”

He went on to note, “Not only does one injection provide
assurance that the full course of treatment has been
administered, it removes the client’s need to give daily
medication and helps alleviate the patient’s discomfort
more quickly. That’s what | tell my clients and let them
make the decision.”

convenia

cefovecin sodium

zoetis.



JOURNAL SCAN from the literature to your exam room

CASE STUDY
The cat that suffered

an Addisonian crisis

Overview « Chloride (mmol/L) = 90.8 narrow caudal vena cava, and
The authors of this case report (110 to 125) pulmonary hypoperfusion. An
describe a 4-year-old spayed fe- ~ « BUN (mg/dl) = 62.5 (20 to 30)  abdominal ultrasonographic ex-
male British shorthaired cat that  « Creatinine (mg/dl) =6.7 (0to 1.9)  amination revealed a small left

presented with severe weakness, « Phosphorus (mg/dl) = 11.5 adrenal gland; the right adrenal
bradycardia (120 beats/min), (2.5t05.9) gland could not be visualized.
hypovolemia, and hypothermia
(99 F [37.2 C]). The cat’s systolic The blood glucose concentra-  Treatment. Intravenous crys-
blood pressure was measured tion was also noted to be at the  talloids (0.9% sodium chloride)
and was undetectable. low end of the reference range. ~ and hydroxyethyl starch were
The owners reported that A thoracic radiographic exami-  given as well as sodium bicar-
the cat had been polyuric and nation revealed microcardia, a bonate to correct the meta-

polydipsic beginning four
weeks earlier but had become
progressively weaker and had
stopped eating or drinking one
week prior to presentation.

Diagnostic testing. The re-
sults of a complete blood count
showed lack of a stress leuko-
gram. The following serum
chemistry profile abnormalities
were found (reference ranges in
parentheses):
e pH =7.14(7.31 to 7.39)
« Bicarbonate (mmol/L) = 10.4
(155 to 23.9)
» Base excess = -19 (-10.12
to 1.2)
« Sodium (mmol/L) = 121
(141 to 150)
« Potassium (mmol/L) = 8
(3.6 to 4.8)
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bolic acidosis. Rewarming
measures were also taken.
Dextrose was added to the
fluids, and fluid content
was adjusted according to
blood gas analysis results.
An ACTH stimulation
test was performed at the
initiation of therapy.

After aggressive therapy
and monitoring (continu-
ous echocardiography and
blood gas analyses every
three hours) over 12 hours,
the cat improved and vital
parameters normalized.
An oral dose of 0.025 mg
fludrocortisone given twice
daily and 0.3 mg/kg pred-
nisolone given once daily
was begun within 24 hours
of presentation. Over the
next few days the cat con-
tinued to improve, and its
clinical signs resolved.

The
ACTH stimulation test
confirmed a diagnosis of
hypoadrenocorticism with
both cortisol and aldoste-
rone concentrations not
detectable at baseline and
after stimulation. At the
one-week follow-up visit,
mild electrolyte abnormal-
ities were still present, but

JOURNAL SCAN

the results of a physical
examination were normal.
The prednisolone was
discontinued at this time,
and the fludrocortisone
was continued as before.
Two weeks later, the poly-
uria/polydipsia returned
and the prednisolone was
reinstituted. The clinical
signs resolved, and the cat
was maintained on a 0.2
mg/kg once a day prednis-
olone dose in conjunction
with the fludrocortisone.

Addison’s disease is rare
in cats, and the cause re-
mains unclear. The clinical
presentation and clinico-
pathologic abnormalities
in this case were similar

to what we would expect
to see in dogs, except

for the severe metabolic
acidosis. With appropriate
diagnosis and treatment,
the long-term prognosis in
cats with hypoadrenocor-
ticism is favorable. vm

Sicken J, Neiger R. Ad-
disonian crisis and severe
acidosis in a cat: a case
of feline hypoadrenocorti-
cism. J Feline Med Surg
2013;15:941-944.

These “Journal Scan” summaries were contributed
by Jennifer L. Garcia, DVM, DACVIM, a veterinary
internal medicine specialist at Sugar Land Veteri-
nary Specialists in Houston, Texas.

Read more summaries at
dvm360.com/JournalScan.
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Brief Summary of Prescribing Information

convenia®

(cefovecin sodium)

Antimicrobial for Subcutaneous Injection in Dogs
and Cats Only

CAUTION: Federal (USA) law restricts this drug to
use by or on the order of a licensed veterinarian.

INDICATIONS:

Dogs

CONVENIA is indicated for the treatment of skin

infections (secondary superficial pyoderma,

abscesses, and wounds) in dogs caused by
ible strains of hyl intermedius

and Streptococcus canis (Group G).

Cats

CONVENIA is indicated for the treatment of skin
infections (wounds and ab in cats caused
by susceptible strains of Pasteurella multocida.

CONTRAINDICATIONS: CONVENIA s contraindicated
in dogs and cats with known allergy to cefovecin
or to [J-lactam (penicillins and cephalosporins)
group antimicrobials. Anaphylaxis has been
reported with the use of this product in foreign
market experience. If an allergic reaction or
anaphylaxis occurs, CONVENIA should not be
administered again and appropriate therapy
should be instituted. Anaphylaxis may require
treatment with epinephrine and other emergency
measures, including oxygen, intravenous fluids,
intravenous antihistamine, corticosteroids, and
airway as clinically indi d
Adverse reactions may require prolonged treatment
due to the prolonged systemic drug clearance (65
days).

WARNINGS: Not for use in humans. Keep this
and all drugs out of reach of children. Consult a
physician in case of accidental human exposure.
For subcutaneous use in dogs and cats only.
Antimicrobial drugs, including penicillins and
cephalosporins, can cause allergic r i in

Table 2: Number of Dogs* with Adverse Reactions
Reported During the Field Study with CONVENIA.

Active
Adverse Reaction CONVENIA Control
(0=157) | (163
Lethargy 2 7
Anorexia/
Decreased Appetite 5 8
Vomiting 6 12
Diarrhea 6 7
Blood in Feces 1 2
Dehydration 0 1
Flatulence 1 0
Increased Borborygmi 1 0

*Some dogs may have experienced more than one
adverse reaction or more than one occurrence of
the same adverse reaction during the study.

Mild to moderate elevations in serum y-glutamyl
trans-ferase or serum alanine aminotransferase
were noted post-treatment in several of the
CONVENIA-treated dogs. No clinical abnormalities
were noted with these findings.

One CONVENIA-treated dog in a separate field
study experienced diarrhea post-treatment lasting
4 weeks. The diarrhea resolved.

Cats

A total of 291 cats, ranging in age from 2.4 months
(1 cat) to 21 years, were included in the field study
safety analysis. Adverse reactions reported in cats
treated with CONVENIA and the active control are
summarized in Table 3.

Table 3: Number of Cats* with Adverse Reactions
Reported During the Field Study with CONVENIA.

sensitized individuals. To minimize the possibility
of allergic reactions, those handling such
antimicrobials, including cefovecin, are advised to
avoid direct contact of the product with the skin
and mucous membranes.

PRECAUTIONS: Prescribing antibacterial drugs
in the absence of a proven or strongly suspected
bacterial infection is unlikely to provide benefit to
treated animals and may increase the risk of the
development of drug-resistant animal pathogens.

The safe use of CONVENIA in dogs or cats less
than 4 months of age and in breeding or lactating
animals has not been determined. Safety has not
been established for IM or IV administration. The
long-term effects on injection sites have not been
determined. CONVENIA is slowly eliminated from
the body, approximately 65 days is needed to

limi 97% of the inistered dose from the
body. Animals experiencing an adverse reaction
may need to be monitored for this duration.

CONVENIA has been shown in an experimental
in vitro system to result in an increase in free
concentrations of carprofen, furosemide, doxycycline,
and ketoconazole. Concurrent use of these or
other drugs that have a high degree of protein-

Active
Adverse Reaction CONVENIA Control
(0=157) | (n-163)
Vomiting 10 14
Diarrhea 7 26
Anorexia/
Decreased Appetite 6 6
Lethargy 6 6
Hyper/Acting Strange 1 1
Inappropriate Urination 1 0

*Some cats may have experienced more than one
adverse reaction or more than one occurrence of
the same adverse reaction during the study.

Four CONVENIA cases had mildly elevated post-
study ALT (1 case was elevated pre-study).
No clinical abnormalities were noted with these
findings.

Twenty-four CONVENIA cases had normal
pre-study BUN values and elevated post-study
BUN values (37-39 mg/dL post-study). There were
6 CONVENIA cases with normal pre- and mildly to
moderately elevated post-study creatinine values.
Two of these cases also had an elevated post-
study BUN. No clinical abnormalities were noted
with these findings.

One CONVENIA-treated cat in a separate field
study experienced diarrhea post-treatment lasting
42 days. The diarrhea resolved.

FOREIGN MARKET EXPERIENCE: The following
adverse events were reported voluntarily during
post-approval use of the product in dogs and cats
in foreign markets: death, tremors/ataxia, seizures,

binding (e.9. NSAIDs, propofol, cardiac,
and behavioral medications) may compete with
cefovecin-binding and cause adverse reactions.

Positive direct Coombs' test results and false positive
reactions for glucose in the urine have been
reported during treatment with some cephalosporin
antimicrobials. Cephalosporin antimicrobials may
also cause falsely elevated urine protein
determinations. Some antimicrobials, including
cephalosporins, can cause lowered albumin
values due to interference with certain testing
methods.

Occasionally, cephalosporins and NSAIDs have
been associated with myelotoxicity, thereby creating
atoxic neutropenia®. Other hematological reactions
seen with cephalosporins include neutropenia,

phylaxis, acute y edema, facial edema,
injection site reactions (alopecia, scabs, necrosis,
and erythema), hemolytic anemia, salivation, pruritus,

lethargy, vomiting, diarrhea, and inappetance.

For a copy of the Material Safety Data Sheet,
(MSDS) or to report a suspected adverse reaction
call Zoetis Inc. at 1-888-963-8471.

STORAGE INFORMATION:

Store the powder and the reconstituted product in
the original carton, refrigerated at 2° to 8° C (36° to
46° F). Use the entire contents of the vial within 56
days of reconstitution. PROTECT FROM LIGHT.
After each use itis important to return the unused
portion back to the refrigerator in the original
carton. As with other cephalosporins, the color of
the solution may vary from clear to amber at

anemia, hypoprothrombinemia, thr p
prolonged prothrombin time (PT) and partial
thromboplastin time (PTT), platelet dysfunction
and transient increases in serum aminotrans-
ferases.

ADVERSE REACTIONS:

Dogs

A total of 320 dogs, ranging in age from 8 weeks
to 19 years, were included in a field study safety
analysis. Adverse reactions reported in dogs
treated with CONVENIA and the active control are
summarized in Table 2.

r and may darken over time. If stored
as recommended, solution color does not adversely
affect potency.

HOW SUPPLIED:
CONVENIA is available as a 10 mL multi-use vial
containing 800 milligrams of cefovecin as a
lyophilized cake.

NADA# 141-285, Approved by FDA
Zoetis
Distributed by

Zoetis Inc. January 2013
Kalamazoo, MI 49007 PAA035845A&P



TOXICOLOGY CASE

AA toxicosis: @
Alkaline battery

exposure in a dog

A look at the case management of a 1-year-old Australian
shepherd who presented to a veterinary clinic for
evaluation after chewing on two AA alkaline batteries.

By Camille DeClementi, VMD, DABT, DABVT

1-year-old 26-1b (11.8-

kg) spayed female

Australian shepherd
was presented to a veterinary
clinic for evaluation one hour
after chewing on two AA
alkaline batteries.

At home, the owner
found two AA alkaline
batteries with two small

puncture holes in them. The
owner noticed a red blotch on
the dog’s tongue and brought
the dog to the clinic.

On physical examina-
tion, the dog was bright,
alert, and responsive.
A mild superficial
abrasion was noted
along the left
buccal surface

TN
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of the tongue. No other signifi-
cant changes were noted, and
the physical examination was
otherwise unremarkable.

Oral irritation was already
present at the time of the initial
examination, so the dog was
administered medications to
protect the gastrointestinal (GI)
tract. These included sucralfate
(500 mg mixed in water until

a slurry forms and then given
orally t.i.d. for five days) and
famotidine (10 mg orally once
daily for five days).

Since damage to the mucosa
can be delayed and the full extent
of the damage may not be recog-
nizable until about 12 hours after
the exposure,' the owner was
instructed to monitor the dog at
home for worsening lesions in
the mouth, hypersalivation, leth-
argy, anorexia, and vomiting.

About 18 hours after the expo-
sure, the dog became lethargic,
developed mild hypersalivation
and anorexia, and was again
presented to the veterinary
clinic. The physical examination
revealed moderate ulceration of
the buccal mucosa and tongue.
The dog’s temperature was
normal, and abdominal palpa-
tion did not seem to elicit pain.
Results from a complete blood
count and serum chemistry
profile were normal. Tramadol
(50 mg orally t.i.d. for five days)
and amoxicillin-clavulanic acid
(125 mg orally b.i.d. for seven
days) were administered.

The dog was hospitalized for
monitoring. Within four hours
of hospitalization, the patient
began eating small amounts of
critical care canned dog food.

The dog was discharged
12 hours after admittance.

GETTY IMAGES/CESARE FERRARI, CYNOCLUB
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The owner was instructed to
continue giving all medications
(sucralfate, famotidine, trama-
dol, amoxicillin-clavulanic acid)
for the labeled time frames and
to only feed the dog canned
food until the lesions in its
mouth resolved. The dog was
fully recovered seven days after
the exposure.

Dry cell batteries contain an
electrolyte solution or gel of
either potassium hydroxide

or sodium hydroxide, both of
which are alkaline. Chemically,

alkaline materials generate

an aqueous solution in which
there are more hydroxyl (OH-)
ions than hydrogen (H+) ions.?
Alkaline materials can cause
corrosive injury on contact with
tissues through a process called
liquefaction necrosis, which
includes protein dissolution,
collagen destruction, fat saponi-
fication, and cell membrane
emulsification. During liquefac-
tion necrosis, the tissues soften
and allow the alkali to penetrate
deeply into the tissues.! Ex-
posure to an alkaline material
causes little to no pain initially,

TOXICOLOGY CASE

unlike exposure to an acid.
Thus, patients are not deterred
from accidental exposure.

In cases in which a battery
is chewed and punctured, the
alkaline material may leak
out and cause localized tissue
damage. If the battery was not
swallowed, the damage is most
likely to occur in the mouth,
but it is also possible that there
will be damage in the esopha-
gus and farther down the GI
tract. The esophagus is most at
risk since it does not produce
protective secretions that
dilute the toxin like the mouth
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TOXICOLOGY CASE

and stomach do. Lesions in the
esophagus may lead to perforation
or, when healed, scar formation and
contracture, leading to long-term
esophageal stricture.!

If the battery has been ingested,
in addition to the above concerns,
it may also pose a foreign-body-
obstruction threat, or if the battery
remains in the stomach long enough
for the casing to break down, heavy
metals such as zinc or lead may be
released and lead to toxicosis.

Clinical signs of irritation of
the lips or tongue or in the mouth
may occur within a few hours of
exposure to a chewed battery, and
ulceration may take up to 12 hours to
fully develop.! The patient may also
exhibit the clinical signs of lethargy,
hypersalivation, dysphagia, anorexia,
vomiting (potentially with blood), ab-
dominal discomfort, hyperthermia,
and melena.! Hyperthermia occurs,
possibly because of corrosive tissue
damage and inflammation from the
alkali. Affected animals often show
mild to moderate leukocytosis.

If the battery that was ingested
is a button or disc battery, there
are additional risks. Button batter-
ies are found in many electronic
devices including hearing aids,
games, watches, calculators, and
greeting cards. As described above,
alkaline liquid can also seep from
damaged disc batteries. In addition,
there is the added risk of injury to
adjacent tissues from the current
tflowing between the cathode and
anode, which results in electrolysis
of endogenous salt and the produc-
tion of corrosive sodium hydroxide?

if the battery becomes lodged in the
GI tract, particularly the esophagus.
Thus, significant corrosive damage,
including esophageal burns, necrosis,
and perforation, can occur even if the
button battery does not leak.!

Mucosal burns can also be caused by
thermal or electrical injury or due to
exposure to other corrosive materials,
such as acids, disinfectants, cationic-
containing detergents or potpourri,
automatic dishwasher detergent,
formaldehyde, concentrated bleach
(sodium hypochlorite), and phenols.

Diagnosis is based on a history of ex-
posure and the consequent develop-
ment of any of the clinical signs listed
above. Since batteries have metal
casings, radiography can be helpful
in determining if any portion of the
battery was swallowed and, if so, the
location of the battery in the GI tract.
In cases of button battery ingestion,
radiography is particularly helpful
in determining if the battery has
become lodged in the esophagus.
Endoscopic examination of the
oropharynx, esophagus, and stom-
ach by using a flexible endoscope is
recommended to determine if ulcer-
ation has occurred (since esophageal
ulceration may be present even if no
ulcers are present in the mouth) and
to determine the severity of ulcer-
ation.! Diagnostic endoscopy is
most useful if performed at
least 12 hours after
the exposure
because the o~
R
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development of the ulceration
may be delayed, but it should
be performed within 24 hours
of the exposure. If a battery is
identified radiographically in
the esophagus or stomach, ther-
apeutic endoscopy to remove
the battery may be indicated.

Patients that have ingested
corrosive materials should be
given a small amount of milk or
water immediately to dilute the
corrosive material. (In this case,
the window of opportunity for
dilution had passed by the time
the patient was presented to the
clinic.) The recommended dose
is 2 to 6 ml/kg orally, which

is about 3 to 9 tbsp in a 50-1b
dog.? If a button battery was
ingested, giving serial doses of
water (20 ml every 15 minutes)
may delay and lessen the sever-
ity of the lesions.?

If the battery is leaking,
emesis is contraindicated to
prevent additional exposure of
the esophagus to the alkaline
corrosive material. Activated
charcoal is also contraindi-
cated since it is unlikely to
bind to the corrosive material,
may make visualization of
ulceration difficult, and could
be released into the abdomi-
nal cavity if GI perforation
develops.?

Once a button battery has
moved into the stomach, if it
is not large compared with the
size of the patient, it will likely
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continue to pass

through the GI tract

and be expelled in the feces.
A button battery lodged in the
esophagus should be removed
through endoscopy immedi-
ately since marked esophageal
mucosal necrosis was observed
in dogs after as little as 15
minutes of contact with a 3-volt
disc battery.!

Bulking agents, such as wheat
bread, psyllium, or canned
pumpkin, may be helpful in
moving small button batter-
ies or battery pieces through
the GI tract.? Sucralfate (0.5
to 1 g orally as a slurry t.i.d.)
should be given to patients
that develop mucosal irrita-
tion or ulceration, in addition
to giving an H, blocker (e.g
famotidine 0.5 to 1 mg/kg orally
daily to b.i.d.) or a proton pump
inhibitor (e.g. omeprazole 0.5
to 1 mg/kg orally once a day).*
These medications should be
given until the clinical signs
have resolved, often in seven to
10 days or longer. Patients with
ulceration should also be given
a broad-spectrum antibiotic to
combat secondary infection.

Anorectic patients may need
nutritional and fluid support.
Opioid or opioid-like medica-
tions, such as tramadol (2 to 5
mg/kg orally two to four times
a day), a fentanyl patch, or
buprenorphine (0.005 to 0.02
mg/kg two to four times a day)
can be given to lessen the pain
of ulceration.*

Monitor patients for 24
hours for clinical signs of GI
irritation or ulceration. If ul-
ceration develops, monitor the
patient’s complete blood count
and body temperature. Per-
form endoscopy of the stom-
ach or esophagus if needed to
observe the extent of mucosal
damage or to remove a battery
seen on radiographs.

Alkaline battery exposure in
dogs can cause corrosive injury
and GI ulceration, especially

in the mouth and esophagus.
Esophageal ulceration can lead
to perforation and stricture
formation. Treatment mea-
sures may include immediate
dilution with milk or water; the
administration of GI protec-
tants, pain medications, broad-
spectrum antibiotics, liquid
food, and supportive care; and
the removal of the battery or
pieces of the battery through
endoscopy or surgery. vm
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Clinical Rounds®
Transitional cell carcinoma

Thousands of dogs develop this form of cancer every year. Follow
along as these clinicians delve in the particulars of a case in a senior
Chihuahua—and see how you can best prolong survival in the next
patient you diagnose with this form of neoplasia.

ransitional cell carcinoma (TCC) is the
T most common urinary tract cancer in

dogs, affecting thousands each year."*
Risk factors for developing TCC are multiple
and include obesity, female sex, exposure to
older-generation flea control products, and
exposure to herbicides and pesticides.>*®

Scottish terriers, Shetland sheepdogs,
beagles, wire-haired fox terriers, and West
Highland white terriers have a predilection
to develop TCC.>*# The Scottish terrier is
the most at-risk breed for developing this
tumor—an odds ratio of 18.09. Additionally,
obese female dogs exposed to insecticides
are 28 times more likely to develop TCC
than normal weight dogs.®® Interestingly,
consuming vegetables at least three times a
week in addition to a normal diet seems to
reduce the risk of developing TCC in dogs.’
A “field effect” has been proposed for these

tumors and refers to the multifocal changes
that occur in the bladder as a result of expo-
sure to carcinogens in the urine that cause
malignant changes throughout the bladder
epithelium. Metastasis to the regional lymph
nodes and the lungs is noted in about one
of six cases at the time of diagnosis, but it is
more common later in the course of disease,

with about half of dogs developing metastasis
to the lymph nodes, lungs, other abdominal
organs, or bones at the time of death.>'*!
Dogs usually present with lower urinary
tract signs (e.g. hematuria, stranguria, pol-
lakiuria, dysuria), and many have concurrent
urinary tract infections (UTIs) that may
initially delay the diagnosis. Resolving the
infection may temporarily alleviate the clini-
cal signs, and patients often present with a
several-month history of lower urinary tract
signs. A middle-aged dog with its first UTI
should prompt imaging of the bladder to
rule out bladder stones or a bladder mass.

CASE PRESENTATION

An about 16-year-old spayed female Chihua-
hua (5.5 1b [2.5 kg]) presented to the Universi-
ty of Tennessee Veterinary Medical Center for
evaluation of a suspected bladder mass found
on ultrasonographic examination by the pri-
mary care veterinarian. The owners reported
that the dog had a history of hematuria for
about three months before presentation.

Diagnostic testing
Staging tests included a complete physi-
cal examination, a complete blood count, a
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dorsal bladder wall close to the ureters
(Figure 1). Histopathologic examina-
tion of biopsy samples revealed TCC,
and a culture was positive for Entero-
coccus species that was susceptible to
amoxicillin-clavulanic acid.

serum chemistry profile, a urinalysis,
an abdominal ultrasonographic ex-
amination, an abdominal and thoracic
(three-view) radiographic examination,
and a urine culture. The abdominal
ultrasonographic examination showed
a thickening of the bladder wall, with
two masses measuring 0.38 x 0.64 cm
and 1.9 x 2.3 cm and extending along
the craniodorsal and cranioventral wall
of the bladder. No other abnormalities
were noted. Thoracic and abdominal
radiographs revealed no abnormalities
and no evidence of metastatic disease.
The dog was anesthetized and posi-
tioned in dorsal recumbency for a cys-
toscopic examination, which revealed
multiple botryoid masses along the

Treatment

Surgical excision was not possible be-
cause of the proximity of the tumor to
the ureters. Initial treatment included
mitoxantrone chemotherapy adminis-
tered intravenously every three weeks
at a dose of 5 mg/m? in conjunction
with piroxicam given orally daily at a
dose of 0.3 mg/kg. A complete blood
count was performed before and seven
days after each mitoxantrone treat-

>>>1. A cystoscopy image of the dog’s tumor
revealing a polypoid mass and areas of necrosis and
dystrophic mineralization.

>>>2. A lateral radio-
graph of the caudal abdo-
men of a 14-year-old
Belgian shepherd with
urinary bladder TCC. The
radiograph shows irregu-
lar stippled mineralization
in the plane of the caudal
bladder and an unusual
contour to the bladder
neck area (arrows). Ad-
ditional findings include
mild sublumbar lymph
node enlargement (aster-
isk) and incidental spinal
degenerative changes.

RADIOLOGY PERSPECTIVE
Silke Hecht, Dr. med. vet., DACVR, DECVDI
Diagnostic imaging in dogs with -
suspected bladder or urethral TCC
is performed to identify lesions :
and, if identified, assess the extent
of disease, evaluate for meta-
static disease, and monitor tumor
response to treatment. Survey radiographs of the
abdomen are useful to identify enlarged sublum-
bar lymph nodes and evaluate the lumbar and
sacrocaudal spine and the pelvis for evidence of

osseous metastases or extension of the tumor into
the spinal column or pelvis. The primary mass is
usually not identified; however, dystrophic miner-

alization within the tumor or a thickened urethra may be
seen in some cases (Figure 2).

Radiographic contrast procedures (cystography, ure-
thrography) have largely been replaced by ultrasonogra-
phy in the diagnosis of urinary tract neoplasia. However,
lesions in an intrapelvic location may be better evaluated
by using urethrography or computed tomography (CT)
instead of ultrasonography in select cases.
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It is important to note that 2D ultrasonography has
historically been shown to be an inaccurate method of
consistently measuring bladder masses.'” Recently, how-
ever, 3D ultrasonography and CT have been shown to
provide accurate bladder mass measurements, although
the availability of CT and 3D ultrasonography is more
limited than the availability of 2D ultrasonography.'® On
abdominal ultrasonographic examination, bladder TCCs



ment. Serum chemistry profiles were
performed intermittently.

Follow-up
Treatment with mitoxantrone was con-
tinued every three weeks, and restaging
tests were performed every six weeks
to monitor tumor status. Restaging
consisted of three-view thoracic radio-
graphs, two-view abdominal radio-
graphs, and abdominal ultrasonography
to monitor primary tumor size as well
as to monitor for evidence of the devel-
opment of metastasis. For four months,
the tumor remained stable based on
imaging and clinical signs.

By the time the dog presented for
its seventh mitoxantrone treatment,

CLINICAL ROUNDS peer-reviewed

the owner noted that it was less ac-
tive and was more particular about
what it wanted to eat. A complete
blood count, serum chemistry profile,
urinalysis, and urine culture, as well as
abdominal and thoracic imaging, re-
vealed no explanation for the change in
the dog’s quality of life. No evidence of
metastatic disease could be document-
ed, and the tumor appeared relatively
stable on abdominal ultrasonographic
examination. The owner elected to
discontinue chemotherapy since the
dog’s clinical signs were presumed to
be from the chemotherapy treatment.
One month later, the dog presented
to the primary care veterinarian
because it was lethargic. Blood work

revealed severe hyperglycemia, azote-
mia, and elevated liver enzyme activi-
ties. The owner elected to humanely
euthanize at that time. The dog’s
survival time from diagnosis to death
was five months. A necropsy was not
performed to confirm the cause of the
dog’s declining quality of life.

Editors’ note: Two more perspec-
tices—clinical pathology by Dr. Jennifer
Scruggs and anatomic pathology by
Dr. Jennifer a -
Bernard—

are avail-
able online
at dvm360

.com/TCC,
Dr. Bernard

Dr. Scruggs

are usually sessile, irregularly shaped masses of variable
echogenicity.”” They are most commonly located at the
level of the trigone but may be found in any location. Dif-
fuse infiltration of the bladder wall instead of formation
of a distinct mass is less common but possible. Urethral
TCCs result in hypoechogenicity and irregular thickening
of the urethral wall, often with a hyperechoic line along
the epithelial surface.”

Possible concurrent findings include abnormalities of
the prostatic gland, hydronephrosis or hydroureter sec-

>>>3. A sagittal ultra-
sonogram of the urinary
bladder demonstrating
an irregularly margin-
ated, broad-based mass
of mixed echogenicity
with multiple strongly
hyperechoic foci associ-
ated with the dorsal wall
of the urinary bladder. A
markedly dilated ureter
(L) is seen dorsal to the
bladder, consistent with
ureteral obstruction by
the mass.

ondary to ureteral obstruction (Figure 3), and evidence of
metastatic disease to the lumbar spine, medial iliac lymph
nodes, or other abdominal organs. Samples of bladder

or urethral masses should ideally be obtained by means
of ultrasound-guided traumatic catheterization (“suction
biopsy”) instead of percutaneous tissue sampling because
of the risk of tumor cell implantation along the needle
tract.”? This is especially important for apical tumors in
which surgery may be possible.

When monitoring a patient’s response to treatment, it
is important to keep the ultrasound technique and pro-
tocol (e.g positioning, degree of bladder filling, radiolo-
gist) as consistent as possible between examinations to
minimize the chance of measurement errors.

CT and magnetic resonance imaging (MRI) of the
abdomen are useful in evaluating the primary tumor and
associated changes. However, because of the need for
general anesthesia, high cost, and low availability, the use
of cross-sectional imaging in veterinary practice is cur-
rently limited. Thoracic imaging (radiography or, opti-
mally, CT) should be routinely performed in patients with
urinary tract TCC to evaluate for metastatic disease to the
lungs or osseous structures.
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MEDICAL PERSPECTIVE
Joe Bartges, DVM, PhD, DACVIM,
DACVN, and Amanda Callens, BS, LVT
Dogs with TCC often
have clinical signs of
lower urinary tract
disease (dysuria,
stranguria, hematu-
ria, and inappropri-

. ate urination) that
may or may not be associated with
concurrent bacterial UTls. Alpha, an-
tagonists may decrease lower urinary
tract signs. Conventionally, prazosin (1
mg/15 kg body weight orally every 12
to 24 hours) and phenoxybenzamine
(0.25 to 1 mg/kg body weight orally
every eight to 24 hours) have been
used; however, tamsulosin (0.001 to
0.1 mg/kg orally every 24 hours) has
been shown to be superior.?’ Tam-
sulosin accumulates in urethral and
prostatic tissues, providing a more
sustained effect.?223

Bacterial UTls

Dogs with TCC are prone to bacterial
UTls, which are considered compli-
cated because of urine retention due
to mechanical blockage and presence
of the cancer. Antimicrobial agents
should be based on culture and
sensitivity results since resistant UTIs
are common. Although cystocente-
sis is controversial in dogs that have
TCC due to the possibility of seeding
tumors along the needle tract, urine
should be collected by cystocentesis
for culture and sensitivity testing. Not
all bacterial UTls require treatment; if
clinical signs are not present or are no
worse with a positive bacterial culture,

then not treating is reasonable

Other nonantimicrobial treatments
may be considered to aid in the con-
trol of bacterial UTls, such as urinary
antiseptics: methenamine mandelate
(10 to 20 mg/kg orally with food every
eight to 12 hours), methenamine
hippurate (500 mg orally with food
every 12 hours), or nitrofurantoin (3 to
4 mg/kg orally every 24 hours). Also
consider probiotics, cranberry extract,
and D-mannose.

Urethral obstruction

With time and despite treatment,
urethral obstruction commonly occurs
due to growth of the TCC at the ure-
thral opening and down the urethral
wall. Many patients still appear to

feel well and do not have metastatic
disease but are unable to urinate.
There are several options for these
obstructed patients—intermittent
urinary catheterization, transurethral
catheter placement, cystostomy cath-
eter placement, and urethral stents.
Intermittent urinary catheterization is
only a temporary solution. If euthana-
sia is not considered, then alternative
options for promoting urine voiding
should be pursued.

Cystostomy catheters are low-
profile tubes that are surgically placed
into the urinary bladder and exit the
abdominal cavity in the inguinal area.
Owners empty the urinary bladder
three to four times a day by using
a syringe. We use bladder irrigation
to help control bacterial UTIs with a
cystostomy tube. Bladder irrigation is
performed with a 0.02% chlorhexi-
dine solution, and 20 to 30 ml is
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instilled in the bladder through the
cystostomy tube after the urine is
removed. It is allowed to dwell for
10 to 15 minutes, and then all but
10 ml is removed. This 10-ml 0.02%
chlorhexidine solution is allowed to
remain in the urinary bladder until the
next time urine is removed.
Self-expanding nitinol urethral stents
are placed by fluoroscopic or ultraso-
nographic guidance and permanently
open the urethra. Most female dogs
are incontinent after urethral stent
placement, which may cause some
concerns for home and owner expo-
sure to chemotherapy if treatment is
pursued after stent placement. Median
survival times after stent placement
are 32 to 78 days, with some dogs liv-
ing up to a year.252¢ Complications of
stent placement include incontinence
(390%), reobstruction (229%), stent
migration, and bladder atony. About
20% of dogs with stents may develop
urethral obstruction due to progressive
growth of the tumor; of these about
10% obstruct due to ingrowth of the
tumor through the stent, while about
90% obstruct due to growth of the tu-
mor around the cranial and/or caudal
aspects of the stent.?’

Ureteral obstruction

If ureteral obstruction occurs due to a
TCC, urinary diversion can be per-
formed by either ureteral stents or a
subcutaneous ureteral bypass device.
Recently, laser ablation of TCC has
been described, which may provide
relief of clinical signs and possibly lon-
ger control of the cancer when used in
conjunction with chemotherapy.?®



SURGICAL PERSPECTIVE
Rachel Seibert, DVM

Complete TCC
resection is difficult
because masses
usually involve the
trigone region and
are commonly mul-

f /i tifocal, either within
the bladder or in the bladder and ure-
thra (in 56% of dogs in one study).?
Because the important neurovascular
structures of the bladder are located
dorsally, resection of this area is likely
to result in incontinence, ischemia, or
both. In the aforementioned study of
67 dogs undergoing surgery for TCC,
complete resection was possible in
less than 3% of affected dogs.” For
these reasons, surgical treatment is
considered palliative in most cases
and is often used in combination with
chemotherapy and nonsteroidal anti-
inflammatory drug (NSAID) therapy.

Partial cystectomy

Partial cystectomy is indicated to al-
leviate obstruction and for debulking
in combination with chemotherapy.
Major complications of partial cys-
tectomy include dehiscence resulting
in uroabdomen, incontinence if the
neurovascular supply is damaged,
pollakiuria due to reduced bladder
capacity, incomplete tumor resection,
and recurrence. Urinary catheters are
recommended after cystectomy to
keep the bladder decompressed, re-
ducing tension on the suture line. In
a study of 10 dogs undergoing partial
cystectomy for TCC, nine of the dogs
developed recurrence or metastasis,
and 50% were euthanized within

CLINICAL ROUNDS peer-reviewed

seven months of surgery.?

Although wide surgical margins
can be attempted for apical masses,
reduction in bladder capacity may
result in persistent pollakiuria.?** In
people, more than 75% of the bladder
can be excised with development of
a near-normal capacity within three
months®; however, the percentage of
bladder that can be excised in dogs
without long-term pollakiuria or
incontinence is unknown. In dogs un-
dergoing 90% cystectomy with only
the trigone left intact, mean bladder
capacity nine months after surgery
was still decreased 72% from baseline,
and all dogs had pollakiuria.* The
rate of persistent pollakiuria is 20%
when cystectomy includes 40% to
70% of the bladder.®

Because of metabolic compli-
cations and poor quality of life,
complete cystectomy with urinary
diversion is no longer performed.*
An alternative to complete cystec-
tomy is en bloc removal of the blad-
der neck and proximal urethra with
preservation of the dorsal neuro-
vascular pedicle. The goal of en bloc
resection is to optimize the prob-
ability of achieving long-term tumor
control, while attempting to preserve
function. This technique was recently
described in two dogs in which
tumors were causing life-threatening
obstruction of the urethra and ure-
ters.” Both dogs regained continence
by 17 days after surgery.

Surgical resection of TCC has been
associated with tumor seeding of
the abdominal wall or other distant
sites.**® Seeding of TCC is also
suspected to occur with cystocente-

sis, traumatic urethral catheteriza-
tion, cystoscopy, and laparoscopy.'**
When TCC is suspected, the surgeon
should minimize tumor handling and
change gloves and instruments before
body wall closure to reduce the risk
of iatrogenic spread.

Palliative treatment
Options for palliative treatment of
trigonal TCC include placement of a
permanent cystostomy tube, radia-
tion therapy with or without place-
ment of a self-expanding urethral
stent, stent placement alone, or laser
debulking. A permanent cystostomy
tube permits urine diversion in
patients that have urethral obstruc-
tion but patent ureters. Complica-
tions are reported in 49% of dogs
and cats undergoing cystostomy
catheter placement and include tube
dislodgement or obstruction, urine
leakage around the tube, persistent
fistulation after tube removal, in-
flammation around the tube exit site,
and death secondary to tube com-
plications.*” UTIs are also expected
with long-term tube placement.
Tumors that obstruct the urethra
and trigone can also be debulked
with ultrasound-guided endoscopic
diode laser ablation. When laser
debulking is combined with medical
management, the median survival
time was 380 days in one report.”
Multiple treatments are required
for up to 50% of cases because of
reobstruction with tumor or scar
tissue. Other complications include
stranguria, hematuria, urethral per-
foration, and spread of TCC within
the urinary tract.?®
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CLINICAL ROUNDS peer-reviewed

MEDICAL ONCOLOGY
PERSPECTIVE

Sara D. Alistadt, DVM,

DACVIM (oncology)

Chemotherapy is often
used to treat TCC be-
cause of the common
trigone location of
these tumors as well as
= common urethral and/
or prostatic involvement. Reduction of
tumor burden for TCC in dogs has not
been well-studied but has been shown
to prolong survival times. 3

Chemotherapy agents
Systemic chemotherapy is often the
primary form of treatment for TCC.
Standard approaches include either
treatment with NSAIDs alone or in
combination with systemic chemother-
apy agents. Treatment with NSAIDs
such as piroxicam, deracoxib, and
firocoxib has been reported, although
piroxicam is commonly favored as the
first-line NSAID by most oncologists,
likely because of the higher-reported
complete response rate to this drug.**
Complete responses have been report-
ed in a small number of cases treated
with piroxicam alone, with a median
survival time of 5.9 months.* In a
report of 26 deracoxib-treated dogs,
the median survival time reported was
longer; however, those dogs received
other chemotherapy agents after
deracoxib treatments, likely influencing
their overall survival times.”
Chemotherapy agents used in
combination with NSAIDs include
mitoxantrone, carboplatin, vinblas-
tine, gemcitabine, vinorelbine, and
metronomic chlorambucil. Intrave-

sicular treatment with mitomycin
C has also been reported.** While
favorable tumor responses to cispla-
tin chemotherapy and piroxicam are
noted, this combination is not recom-
mended because of the high nephro-
toxicity and risk of renal failure.*>*
(See Table 1 at dvm360.com/TCC
for a summary of the study results for
these chemotherapy agents.)
Mitoxantrone combined with piroxi-
cam is one of the more commonly used
chemotherapy protocols for canine
TCC.* The dose of mitoxantrone is
typically 5 to 5.5 mg/m?* administered
intravenously every three weeks, and
piroxicam is administered at 0.3 mg/kg
orally once daily with food. Mitoxan-
trone can cause marked bone marrow
suppression, so it is important to moni-
tor the nadir via complete blood counts
seven days after administration.
Piroxicam can cause both gastroin-
testinal upset and nephrotoxicosis, so
routine monitoring of a patient’s gas-
trointestinal signs and renal function
is recommended. Omeprazole and
famotidine are commonly used to
reduce risk of gastrointestinal upset.
Misoprostol is a synthetic prostaglan-
din E1 analogue commonly used to
prevent NSAID-induced ulceration;
however, in my experience, a high
number of dogs experience gastroin-
testinal cramping and upset from this
drug. It is also an abortifacient and,
thus, women of child-bearing age
should not be exposed to this drug.

Prognostic factors

Overall, the prognosis for dogs with
TCC is poor, and most dogs succumb
to this disease. But new treatments are
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being identified on a regular basis, and
quality of life can be excellent in most
dogs while receiving chemotherapy.
Dogs with more advanced-stage TCC
(e.g larger tumors invading loco-re-
gionally or with evidence of metastasis)
have a less favorable prognosis than
those with a lower-stage disease (e.g
smaller, more superficial tumors with
no evidence of metastasis).* Younger
dogs have an increased risk of metasta-
sis to lymph nodes, dogs with prostate
involvement have an increased risk
of distant metastasis, and dogs with
larger tumors have an increased risk
for both nodal and distant metasta-
sis.®?" Those with either loco-regional
or distant metastasis, as well as dogs
whose tumors invade the prostate, ure-
thra, uterus, vagina, and pelvic canal,
typically succumb to their disease or
experience obstruction from their tu-
mors quicker than those with smaller
or more apically located tumors and
without evidence of metastasis.**

The survival data for dogs with
TCC is hard to summarize since many
publications describe heavily pretreated
dogs or dogs that go on to receive other
treatments. However, some deductions
may be made from the published data.
With NSAID therapy alone, the ex-
pected median survival time is about six
months, while adding chemotherapy to
NSAID therapy is expected to increase
the median survival time to approxi-
mately nine to 11 months (see Table 1
at dvm360.com/TCC). It is unknown
at this time how new procedures such
as urethral and ureteral stents and radia-
tion therapy may affect survival times,
but these modalities are expected to
potentially increase survival.



RADIATION ONCOLOGY PERSPECTIVE
Nathan Lee, DVM, DAVCR (radiation oncology)
Radiation therapy alone—or in combination
with chemotherapy, surgery, or both—has been
shown to be the best treatment in people with
invasive TCCs, which are similar to canine TCC
of the bladder.®>"*> Radiation therapy has not
been extensively studied or recommended as
nine TCC, most likely because of the relatively
low availability of veterinary radiation centers. An early report
looking at canine bladder cancers treated with intraoperative
radiotherapy reported a high rate of post-radiation complica-
tions, with 46% of dogs experiencing increased frequency of
urination, 46% urinary incontinence, 38% cystitis, and 15%
stranguria.®® The complications reported in that article were not
surprising since the investigators treated the entire bladder and
used a very high fraction dose of 21.88 to 27.00 Gy.*® Even
with the reported complications, the median survival time in
that report was 16.8 months, which may indicate that radiation
therapy may have a role in treatment of this tumor.>®

A more recent report in 2004 investigated the use of
piroxicam, mitoxantrone, and palliative radiation therapy (six
weekly fractions of 5.75 Gy) in 10 dogs with TCC.>” That study
concluded that the combination of therapies, which has a
response rate of 22% based on ultrasound measurements,
was not superior to reports using mitoxantrone and piroxi-
cam alone, which had a response rate of 34.5% based on
ultrasound measurements.*¢°” Although this finding was not as
promising as expected, 90% of patients had amelioration of
their urinary clinical signs, and only three dogs were reported
to have urinary incontinence as a late side effect.®”

A recent study in 2012 investigated the use of radiation
therapy to treat TCCs using intensity-modulated radiation
therapy, along with image guidance in 21 dogs.*® That study

CLINICAL ROUNDS peer-reviewed

Apply for CE credit: Read this entire article online at dvim360
.com/TCC and then visit dvim360.com/VetMedCE to earn two
hours’ CE credit from Kansas State University. This test will be
accepted for grading until Nov. 1, 2015.

found that the combination of definitive radiotherapy (54 to 58
Gy delivered in 20 daily fractions on a Monday to Friday basis)
and chemotherapy resulted in a median survival time of 654
days.>® Acute urinary complications included hematuria (1)
and stranguria (1).%8 Late complications reported were rectal
(1), ureteral (1), and urethral (2) strictures.>® Overall, 19% of
patients developed grade three late gastrointestinal or genito-
urinary toxicosis that typically occurred six to 18 months after
radiation therapy.>® All late complications were successfully
palliated with either stenting or surgery.>®

At the University of Tennessee, we have successfully pal-
liated patients with TCCs of the urinary bladder using 8-Gy
fractions once a week for three treatments. With this therapy,
we have seen clinical improvement with amelioration of
urinary signs in most patients. Anecdotally, we see the most
significant improvement seven to 14 days after radiotherapy.
Palliative radiation therapy is typically reserved for patients that
have failed chemotherapy options. The use of higher fraction
sizes to treat TCCs was recently validated in a study from the
University of Florida that determined the alpha/beta ratio of
three established canine TCC cell lines was low, ranging from
2.67 to 4.5 Cells with a low alpha/beta ratio tend to respond
to large fraction sizes better than small fraction sizes, similar to
late responding tissues in the body.

Itis difficult to figure out the role of radiation therapy in the
treatment of canine TCCs because of the few studies available,
the small number of patients in each study, and the absence of
practice standardization in veterinary radiation oncology. More
study is required to fully define the role of radiation therapy in
management of canine TCC of the bladder and determine how
to reduce complications associated with this therapy. However,
my experience combined with literature in both people and
dogs affected by this disease suggest that this treatment mo-
dality should play a role in management of these dogs.

SUMMARY

At the University of Tennessee, piroxi-
cam is the NSAID of choice for medical
management of canine TCC, although
deracoxib may be considered as well.**
Mitoxantrone is typically chosen as the
first-line chemotherapy drug, although
other drugs considered and used in the

treatment of canine TCC include vinblas-
tine, carboplatin, and chlorambucil, based
on the literature and clinical tolerance of
canine patients.*>#%-6 It js important to
note that several of these chemotherapy
drugs should be dosed differently in small
dogs (<22 to 33 1b [10 to 15 kg]). Urethral
and ureteral stenting, as well as radiation

therapy, may all be considered as part of a
management plan for TCC dogs.

For dogs being treated (particularly
those treated with chemotherapy), we
use imaging and restaging about every
six to eight weeks to monitor response
to treatment and determine if alterna-
tive therapy is indicated. vm

To view the references for this article, visit dvim360.com/TCC.
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find cleaning the centrifuge to be tedious, es-

pecially since we use a sugar solution. Also,

there just never seems to be enough time
to clean it. The easiest way I have found to clean
ours is to wrap a hot, moist (not dripping wet)
towel around the inside of the centrifuge. Then I
turn the machine on to the lowest speed for the
longest cycle possible. Once the centrifuge is done
spinning, I remove the towel and the centrifuge is
clean—with no mess and no fuss!
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ur lab area can get pretty stinky

when fecal samples sit out on the

counter, waiting to be read or to be
packaged for the oft-site laboratory. So when
we know there is going to be a delay between
receiving the sample and being able to process
it, we place the well-labeled sample into a
compost bin with a built-in charcoal filter. The

bin sits at a specific place on the counter when
empty and is moved next to the microscope
when it has a sample in it, so the technician
knows to process it. Adding this step to our fecal
sample processing routine has substantially cut
down on bad smells in the lab area.

The staff at Arbor Animal Hospital

La Grange Park, lllinois
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